Effects of simvastatin on cardiohemodynamic responses to ischemia-reperfusion in isolated rat hearts.
Simvastatin, a 3-hydroxy-3-methylglutaryl coenzyme A (HMG-CoA) reductase inhibitor, has long been thought to exert its benefits by reducing cholesterol synthesis, and has been shown to significantly reduce cardiovascular events and mortality in patients with or without coronary artery disease. However, it is still unknown whether acute administration of simvastatin beneficially affects the cardiac function prior or during ischemia-reperfusion. The aim of this study is to evaluate the cardioprotective effect of acute simvastatin treatment on isolated rat hearts or isolated ischemia-reperfusion hearts. Hearts were isolated from male Sprague-Dawley rats and attached to a Langendorff apparatus. The isolated hearts with or without ischemia (15 min) and reperfusion (60 min) were perfused with different concentrations of simvastatin. The parameters of cardiac function (such as left ventricular developed pressure [LVDP], +dp/dt max, and -dp/dt max), heart rate, and coronary flow were recorded. Simvastatin (3-30 micromol/l) significantly increased LVDP, +dp/dt max, and -dp/dt max in isolated rat hearts perfused for 60 min. Heart rate was depressed by 30 micromol/l simvastatin and the coronary flow was increased by 10 and 30 micromol/l simvastatin. At a concentration of 100 micromol/l simvastatin, worsening of heart function and subsequent cardiac arrest occurred. Administration of simvastatin (3-30 micromol/l) significantly preserved cardiac function detected by LVDP, +dp/dt max, and -dp/dt max in the isolated ischemia/reperfused (15/60 min) rat hearts. Simvastatin also significantly decreased heart rate at 30 micromol/l, and increased coronary flow at 10 and 30 micromol/l in these rat hearts. However, the protective effect of simvastatin reverted to increased damage at 100 micromol/l. Only 3 micromol/l simvastatin pretreatment before 15/60 min ischemia-reperfusion altered LVDP, +dp/dt max, and -dp/dt max. Both heart rate and coronary flow were unaltered after simvastatin pretreatment. Since simvastatin at a concentration lower than 100 micromol/l exerted beneficial effects on cardiac function in isolated perfused rat hearts, it could be applied just after myocardial ischemia and reperfusion.